Cyclic nucleotide-dependent phosphorylation of rat intestinal microvillus and basal-lateral membrane proteins by an endogenous protein kinase.
Both the microvillus and basal-lateral membrane components of intestinal epithelial cells were found to contain endogenous cyclic nucleotide-dependent protein kinases and their endogenous protein substrates. The phosphorylation of either membrane component using [gamma-32P]ATP as substrate, occurred very rapidly, reaching maximal levels at 1 min. Both cyclic AMP and cyclic GMP were shown to stimulate the phosphorylation of the microvillus and basal-lateral membranes; the approximate concentrations of cyclic AMP and cyclic GMP required for half-maximal stimulation of phosphorylation were 2 x 10(-7) M and 1.7 x 10(-8) M, respectively, for the basal-lateral membranes, and 2 x 10(-7) M and 3.2 x 10(-8) M, respectively, for the microvillus membranes. Although both membrane components were phosphorylated by an endogenous protein kinase, the microvillus membrane was consistently phosphorylated to a greater extent at maximally effective concentrations of either cyclic nucleotide. The microvillus and basal-lateral membranes were also found to contain a phosphoprotein phosphatase; however, the rate of removal of [32P]phosphate from the microvillus membrane was found to be more rapid. Neither cyclic AMP nor cyclic GMP altered the activity of the enzyme in either membrane. The present results together with earlier studies are compatible with the possibility that the regulation of water and electrolyte transport in the small intestine by cyclic AMP and cyclic GMP may be mediated through modulation of the phosphorylation of protein components of the microvillus and basal-lateral membranes.